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VEGF familT mouse and rat genes which have been isolalwl on the basis of the human gene isolated above; a protem encoded by Uie 
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tS A"ted protein and genes are applicable to, for example, g^e therapy for VEGF-D gene coloboma, wound healmg and the 
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endothelial growth factor. WT. ^VEGFj iilfffSo ) T-$)i>o VEGF{i. jfil^ 

^S'l'4S^T-^^(Senger,D.R.et al. Science, 219:983-985(1983);Ferrara,N a 
nd Henzel.W.J. Biochem.Biophys.Res.CoDiiDun.,161:851-858(1989))o t hVEGFjt 
fe^tti. 8o®x^V>AS#SU ^©:^7-7'l'S>>^OjiV^{lJ:!3. 12K 16 

5s 189. Rmos(DT^^mt^^rj:^mm<Dv-r^-(y't^m^^n. c:®^^. 

VEGF^t5M^^S^»^J>'^^->^^^■r^^A^^^^^^Tl^^(Houck,K.A.et al. Mol. 
Endocrinol. 5,1806-1814(1991))o ^fc. VEGFtCtt. f^m^Ji^^i^X^^flt 
-W^^U VEGF0flt-1^0^-^*^ ^>^*-^M5^{;S^T-$)^c:i:i)5il^^ 
tlTV^5(Vries,C.D.et al. Science,255:989-991(1992))o 

Vm(DmUm^tLXli. :mi"e{cPlGF(Placental growth factor )-^PDGF( 
Platelet-Derived Growth Factor)>bs^^^nT:}3t). ifii^l^J^lfflflSlc^ t> i§M 
53^3b^5^$tiTl^S(Maglione, D. et al. Proc. Natl. Acad.. 
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Sci. U.S.A. 88, 9267-9271(1991); Betsholtz, C. et al. Nature 320, 695-6 
99(1986))o ^^{cg5a(c:feoT> VEGF-B(01ofsson, B. et al. Proc. Natl. Ac 
ad. Sci. USA 93, 2576-2581(1996)). SmEGF-C(Lee, J. et al. Proc. Natl. 

Acad. Sci. USA 93, 1988-1992(1996); Joukov, V. et al. EMBO J. 15, 290-2 

X VEGFcD^OitoW^jii^TtMf^ffl tiMl^a fi^l^r § M©?f^fig{- P4 UT I ^ 

*^B^{i> VEGF7 7^ U-fc:Ji-r^if^^Ci5'>>'^^S*3<fctl^^iS'>>'^i^M^:3 

*^flM^Jiv g3e^D-:^>^^nfeVEGF7T^ U-©-o,VEGF-Ch^v^D 
— ^ ^ o jt fe^ ® GenBankT^— ^—7. OEST( Expressed sequence 
tag)St5STS( Sequence tagged sites)iznLXn^tzo^(Dm^.nG¥-C0C^m 
^ 5J^ ^ D ~ r S i: it ^ ^ H S E ST B V > t fc o i^: I ^ T- , ^ © SB^iJ ^ » 7* 
^^-7-^|ggtb,5'RACES.StJf3'RACE^T-g^^-rScDNA$li1gLs #lllLfeo# 
g| UfecDNACD^aia^iJ c ^ 7 ^IB^USi^^ Lfe i: c 5. 
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lJ-t^t-^4#iCD^>>'^'-(WT^'"VEGF-DJ^:K^■r^)T•$>Si:%X.fco^fc 

(2) iE^J#^: 2{IH3«®DNAi:>'^^:/>J^'fXr5DNA3&s=I-^'■rS^>>'^ 

(3) ( 1) {liBm©^>^^^K^=3-K-ri)DNA^ 

( 4 ) : 2 {CIBIBODNAi: X•r5DNA^ 

(5) {3) ^tzlt {4) llHB«0DNA^^tf^^^-x 

(6) (5) t|B«0-^^^-^l*^1-SJBHfe^i=^. 

(7) {6) \.ztm(Dmnu^i^^^mt^:itm^tr^. iD^tzit 

(2) {::HB«g®^>'^^^S©4S:5^^^ 

(8) . (1) tifett (2) {ciBiB®^>>'^^H{3i^^1-'5in;<^x 

(9) (1) tfcli (2) (3B3«®^>>'^^Ri:*1tit>r;i/i:0^^rS*i* 
mt^JiU^^ts. (1) (2) {CH3«0^>M^MC^^-r§fb^^ 

(10) (9) {3iBm®;&S(3ct!3#gS^tiS. (1) ^fzii (2) {cIBi^® 
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If^mO'^yj^^n (VEGF-D) (i,VEGF-C{C^UWi^:&ffil§Itt<&^tT*5!)sVE 

mt<{iM©T^y^*{m gmUT. *^B^©VEGF-D{iej^^]!}n^ 

075^i:bTiiN ^\^\ts OE-PCR (overlap extension polymerase chain react 
ion) ^(Gene 1989 77(1) p51) «i:if©:^^*5#lf ?>*l^o 

^fz. 2^^0^OVEGF-D*:3- K-r^gB^J#^:2tCg3*S®DNA{i. ffe®^tl^Ci5V^ 
-?:VEGF-Di:l^:g|CD^ife=&«1-S^>>'^^S^:3- h•t•SDNA©#^(CfflV^^tl^o 

mM(D\i hVEGF-D©:t^^D^/<^flb®^ti3fP5)#^t"'5^i:li^ M^ff 1^-5 
T*fe5o ^^o■t,iB^J#^:2ra«ODNA^:/^>r :rU ^^XtSDNA*) tfe*^HJ© 
gfl^T'fe-5o ^lfe©4t)i:t'C{i^ fi?'J^Ji> ■^>>h. o^^^ci:*A^^{f ^ 

o 

VEGF-Di:^g6fit)tc:|SI^:^j:^ ^^l^H^^iJ- SDNAJi^ ffi^J#^ : 2tfBt8® 

M^^^m'&^^t^ DNA^ ^Hl-r ft ©>' ^ ^ U ^'f -If- 3 > ©ll^^ ®-0iJ 
fe;T©$Q<T'$)§o fiPt)x ExpressHyb Solution-r-68XT-30^r^ri/M 
^ y}} '^-i/3y^:j^Ztji^,^i/:tT-( V h-rv^)lLtzrt} %95°C 
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-100''CT♦2~5^P^^fi£t^7K±T•t^^^■r^offtV^ExpressHyb SolutiontlT'D- 

■e2^P^A'< -fe'-$/3 >;&fT^o^M®2xSSC.0.05% SDSjg^lO^P^-r-:? 

. 4[il?5fe#-r S o 45'C0O . IxSSC. 0. U SDS^rtT* ^^m^^t ^ o :t- h ^ 7 ^7 

^ -^m^o ■' ■ ' 

XD^i'^CD-m^m'^lt. i:ATO^<T-$)So iP*)x ExpressHyb SolutionT-68°C 
fcrD-T^^SS'C-lOO'CT-E-S^P^^^ts ^±•t♦^^^•ri)o iftV>ExpressHy 
^7-ij^'^-tf-^>3>§ff ^^©2xSSCs 0.05% SDS^?«T-10:^P^f 40 

m^t^o 50'ccD0.ixssc^ o.ix mmm-dio^m. ^^mmm^^^m^tjit^ 

DNA) ;^ji^^j:%|i^;:7^-{ziS^5^L3litf^,c:cD^^^^-^^±t#Abx ^ffJMfe 
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pGEMEX-l(ProiDega*tlli).pEF-BOS(Nucleic Acids. Res. 1990 18(17) p5322) tjii^ 

, mmm. cosmic i^t^uMizm^^^n^o 
MMUt^^ izfrn^"^ tzUGY-w y^^^mt.mx.i^s t x :h -^-Mm 

^M^htzub.iLvmitLtz'^izm^^^t^^x^^oZzx.iKi^^}! hmitt^io 

inJ^yi^gP{4*a#®t hiAm^^mt^m grafttS^.^^l^^t hO*)®i: 
f'^M-rS^&^'feirA^^lf ^^^o If ?)tlfcVEGF-D^>>'1^®Xl±^®}nWi^jST 
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Dry^-fV^^^j (Skolnik EY, Margolis B, Mohamniadi M, Lowenstein E, Fis 
Cher R, Drepps A, Ullrich A, and Schlessinger J (1991)Cloning of PI 3 kin 
ase-associated p85 utilizing a novel method for expression/cloning of ta 
rget proteins for receptor tyrosine kinases. Cell 65, 83-90) izX^M^t 
S:i^*5nrtfeT-feSo ^tzs *M©^>>'^^M<^SRFi^^^^tfc{d:GAL4^^M 

mtm^^'^xmmmmof^z^M^'^. :$^mM(D^ yf^^wh^^t^^ y^^ 
hafe-^-rsff^T'^STSct^^fecDNA^^y^ u-tf^Mu zn-^htm^WM 
t^AtT^^a^-frs mnmunz-^^^mco^y^'^^nhi^^r^^yn^m. 

>tfSiET-^5) rtwo>'N^ Hi^XxAj ( TMATCHMARKER Two-Hybrid Sy 
stemj , rMammalian MATCHMAKER Two-Hybrid Assay Kitj , TmaTCHMAKER One-Hy 
brid Systemj (V^1'tl^)clontechttM)^ ""HybriZAP Two-Hybrid Vector System 
J (stratagenettl^)s IcM ""Dalton S, and Treisman R (1992)Characterizati 
on of SAP-1, a protein recruited by serui response factor to the c-fos s 
erum response element. Cell 68, 597-612j ) (Ct^^lN^S^I-^c: pJIIT'^^ 
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^■t^l5^ (Yamasaki KJaga T,Hirata Y,Yawata H,Kawanishi Y,Seed B,Tanig 
uchi TjHirano T.Kishimoto T(1988)Cloning and expression of huian interle 
ukin-6(BSF-2/IFN beta2)receptor.Science,241:825-828x Fukunaga R.Ishizaka 
-Ikeda E,Seto Y,Nagata S( 1990 )ExpriBssion cloning of a re^ for murin 
e granulocyte colony-stimulating factor. Cell,61, 341-350) tcJ^D^^f^^ 

T^y^iS^ij^^t/f t^ ^ ti a t;j-';u"DNA<& Relets i^DNA^rD-:rj: lt 

•r S ^ > >' ^ H 5 =1 - K T S DNA ^ d <fe oTtfeT- 5 o 

;;^;i/-7*iy h^^fflV^fcX^ U-->y (Wrighton NC; Farrell FX; Chang R 
; Kashyap AK; Barbone FP; Mulcahy LS;Johnson DL; Barrett RW; Jolliffe LK 
; Dower WJ., Small peptides as potent nineties of the protein hormone er 
ythropoietin. Science (UNITED STATES) Jul 26 1996, 273 p458-64. Verdine 
GL., The combinatorial chemistry of nature. Nature (ENGLAND) Nov 7 1996, 
384 pll-13s Hogan JC Jr., Directed combinatorial chemistry. Nature (ENGL 
AND) Nov 7 1996 , 384 pl7-9) t: J; f)*^B^0^ >>'^^Rfc:^^tS<b^tJ<&;^ 

*^0^CDVEGF-D©fijffl?£h LTtt. ^ ^ fcl, VEGF-Dilfe^ ^VEGF-Ditfe^^JI^ 
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3!)S% X. 5) tl 5 o -7? . ■J' > ^ -fe > ^ ^ ffl V ^T . Mjife^ © g ^0^31 ^ PI 

7^ y ^ ; 1/ X ^i; {3 J; o T . i*: P«9 {3 # A 1" ^ ^ ^ ^ # X. ^ ti ^ o ffl V ^ e> ti § ^ ^ 
^ -- 1: {i . {-^Mtt V > AS . pAdexlcw-^pZ I Pneo^ 0 ^ ^ - *s$f MX- ?> o 

0 2 (is EST (H24828) tmf-Ct(D7 1 yfmS.n<Oit^^mtmX'i)^o 

ia4aiix mf-domy^^y^-y v ^mtrnxh^o mAm. vegf-d0$^^:^;i/ 
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1 ] TFASTA&tC ck § D i^-^m 
VEGF-CfiDC^fe^ffliJd^S-rS rBR3P{Balbiani ring 3 protein) U f- 
f>tl^3»>-fe>-9-;^iB^!]^*{- rcGPNKELDENTCQCVC (i3^ij#^:3) j i:^^oia5^'J 
^^3tb> Genbankr^-^'^-;^ ( 1 996^2^ 29 B31^^) ^'©^ESTSU^STSiE^iJ^ 
TFASTA^ (Pearson and Lipman. Proc. Natl. Acad. Sci. USA 85; 2444-2448(1 

988)) -^^miytzo ^m^mm-r(Di)(D^m^tz mi) o 



mi 


Sequences : 


392.210 


Symbols: 


135,585,305 


Word Size: 


2 


Gap creation penalty: 


12.0 


Gap extension penalty: 


4.0 



.H24828)>&^l>j^tfeo CCDlE^yti rxhe WashU-Merck EST Projectjtz J:oXg 
^^tlfcEST©-" oT-fel5> 1^^{3fflV^fel6T^>'it4I9f@Ai-i^bT^/^fco Z0 
iB^J^*C$f>{wNCBlcD runiGenej izj^^h^m^'fjo t. |5)-jlfe^d&^0EST 
t^^^fl^M^ii^s ^©EST^#i?)±g|5T5ji [T64149, H24780, H24633, H248 
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28, T64277 (1996.3. mS) ] ^B^nx^^^^^tifimmbtzo Z(Do^. T642 
77i:T64149s H24828i:H24780{i^n'?tl|Bl-^ D->O5'i2^!Ji:3'iB^!j0$I^-B- 
T-fet)x ^©^D-XD-Y >-9--Mt'1'X{ih't.e>fel^J0.9kb-e$)ofc (El 1) o 
H24828oaBi?iJ >S:*^.oi^-®B-^*>-:3fc7l/-AT*^>;^^ ^IB^J iZ M^t 2» 

^mi-Qomntm^x^^tmr ^ ^m^zsmor ^ ymi^-MLLx^^ (2 

^mt3 J; bfeEST(H24828)®iB^J*S{c5'RACEffl©r^^ v-2fctJf3'R 

ACEffl®r^-r-x'-(5'RACEffl : 5' -AGGGATGGGGAACTTGGAACGCTGAAT-3' (ie?ij#^:4 
). 3'RACEffl : 5'-GATCTAATCCAGCACCCCAAAAACTGC-3'(iE^m^:5))*i9;8ttfc (El 
1) o t ^WS3^E©:1?UA*RNA*>?)Jtte¥^l^*fflV^T^ -*^cDNA<&^fife tx ^ 
e>{c, ^(DISS^iSstCT^^'r^-cDNA^l^^^iti^ccDNAT-^^ rMarathon-Ready c 
DNA,Lung (Clontechttii) j ^mtU ±HBr^^'T-SUCT^7'^-r7^ 
v-T-$)SAP-l7*7>r (5'-CCATCCTAATACGACTCACTATAGGGC-3' (iB^?iJ#^:6)) 

(Ell) ^mi^x. ?cmn^tzo ^43> ±Har^*r^-cDNAp«3ic{i. ryr^- 

r^-f T-AP-lSr>*AP-2ASA^:/U^^XT'5^^i)^?^4-rSo PCRtt. 94'CT'l 
^©M^s 94°CT-30#. 72°CT-4^0$!La*5-9-^^;i/. ^^l^T% 94°CT-30l!!.\ 
70°CT'4^OM^5-b--r ^'^k ^^tx 94'CT*20#. 68°CT-4^©Ma4251^-^ ^ 
)l0^i^xn^tzo Itzil L> Taq^ «J ^— e i: LT> TAdvantage KlenTaq P 
olymerase Mixj (DiXt>^lZs fTaKaRa Ex Taqj (S'SjiiM) :5^t>•^^tO^^• '3/ 37 
7-§ffll^fco ] Z(D^m. 5'B\tym<Ds ^tv^tll.SKb. 0.9Kb®»TM-Astii^ 
^ntzo c:ti?)»TM'^> TpCR-Direct Cloning System (Clontech^l^) j x Tp 
CR-TRAP Cloning System (GenHunterttM) j s RXf rpT7Blue-T vector (Novag 
en^m J ^m^X. ^MMvi--y^\^tzo tuM. 5'RACE»r^?& rpCR-^i 
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rect vectorj (C^' D-->i7r§l^{C{is rs' -CTGGTTCGGCCCAGAACTTGGAACGCTG 
AATCA-3'(iH^'J#-t:7)j > rs' -CTCGCTCGCCCACTAATACGACTCACTATAG6-3' (lE^J 

•"ABI PRISM Dye Terminator Cycle Sequencing Ready Reaction Kit with Am 
plitaq DNA PolyiDerase Y^jRU ^ZTI A DNA Sequencer (ABU±^) j ^m^Xd 
NAiB^J^^^bfco tji^. r^^v-tlti. -^i/^-p^or^y^-T- (5'-AATT 
AACCCTCACTAAAGGG-3' (iB^'J#-t :9)x 5' -CCAGGGTTTTCCCAGTCACGAC-3' (E^iJ#^:l 
Q))RXf. AP-27-^'<-x'-(5'-ACTCACTATAGGGCTCGAGCGGC-3'(iB^J#-^:ll)). 

izur(DiQmm(ommy^^-^-^m\^^tz (^2)0 



^2 



SQl(iB?'J#^:12) 


5' 


-AAGTCTGGAGACCTGCT-3' 


SQ2(iB«^:13) 


5' 


-CAGCAGGTCTCCAGACT-3' 


SQ3(iS^'J#-^:14) 


5' 


-CGCACCCAAGGAATGGA-3' 


SQ4(ie^J#-t:15) 


5' 


-TGACACCTGGCCATTCCA-3' 


SQ5(iB^J#-^:16) 


5' 


-CATCAGATGGTAGTTCAT-3' 


SQ6(ia«^:17) 


5' 


-ATGCTGAGCGAGAGTCCATA-3' 


SQ7(iB^iJ#-t:18) 


5' 


-CACTAGGTTTGCGGCAACTT-3' 


SQ8(i2^J#^:19) 


5' 


-GCT6TTGGCAAGCACTTACA-3' 


SQ9(iS^iJ#^:20) 


5' 


-GATCCATCCAGATCCCTGAA-3' 


SQ10(E^J#^:21) 


5' 


-CAGATCAG6GCT6CTTCTA-3' 



wo 98/02543 



13 



PCT/JP97/02456 



^§jmMBi^x$>^ztmM^i3'ttii'Drz ms) o m^^o mvmj i± 

, b rvEGFj 5&JiUs THSVEGF-Dj ^ ThsVEGF-Cj . thsvEGF-Bj It, t h 
VEGFCD5}^^D^T'^?)t h rvEGF-Dj . bh rvEGF-Cj > bb rvEGF-Bj $^tl 
^Ui^to rnSPDGF-Aj ttb rpDGF-Aj s thspDGF-Bj {ib r 

PDGF-Bj . rHSPlGF2j {ib h<D rpiGF2j ^^Mfit^to ^tz. UW^fltzM 
m^^tk^XmLtzo VEGF-D{i> ffi-^ t)Flt4U > K i: LT^^ P-->^^ti;^c 
VEGF-C^^l^jf^^ Di^-<&^^tTV^-5^i:*»?)^ Flt4i;^^fclx-fer^-{;^1"S 

i^zK'ilT'D^y h (|II4a) . RUvon Heijne©:&S(von Heijne G, Nucleic Ac 
ids Res. 14, md-Ami\m))Xi/^i-)i^^y^ Ymmj^^^Mt^t (04b 

TpCR-Direct vectorj D-->^^^*ifc5'ffiiJ»rM-J: !3^ EcoRVtcJ; 

oT^Dm^ti§il^lkbpOirM-<& [a-"P] dCTPt cfc !5^iEU. rp-:^hLTffl 
\^fzo WM\± TReady-to Go DNA labelling beads(Pharmacia|t^)j ^fflV^fc^ 
>^Ar^-fT-iStiJ;t)ffofco TMultiple Tissue Northern(MTN )Blot-Hum 
anj > ''Human II j > THurnan Fetal j > RV^ rHuman Cell linej (Clontech^t 
M) <&fflV\ TExpressHyb Hybridization Solution (ClontechttISi) j ifT*^^ 
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Z-DO^r^ ^ ^- rS' -TCCAGATCTTTTGCGGCAACTTTCTATGACAT-3' (E^JH^ : 22 ) j 
r5'-CAGGTCGACTCAAACAGGCACTAATTCAGGTAC-3'(iB^J#-t:23)j $:-^^ts 
VEGF cDNA©T^y^89#@**^181#@{Cffi^-ri)M^%ti'!ibfco m^fltzM 
A»rM-^SiJfS^^BglIIi:SallT-mLs M^^BamHI^SallT-MtfcT*^;^ ^ 
KpQE42 (QIAGENttM) t r ligation kit IIj i^mm^m) ^fflVNT^^bfe 
o ^§6>^lfe7•7X^ K;&;^^@SG19003[pREP4] (QIAGENtt^) {c#At> 

^^t^^^o\)^^Ltzr^::^^ H (pQE42-bs3) ^MiRtfeo r^T,^ KpQE 

42-BS3^AraBL21 (InvitrogenttM) tc^AL^ lOOmg/l® tT^i^ U > 
T>l^S^'J h U e/Ax B^?&Mmi±M) ^^tfL BrothT-10mltg«L> ^tl^^ir 
tV^L Broth 200iDl(CffiSbfco 37'CT-1.5i$F^^#^. IPTG^&SmMt^dtS J; ^ t::^ 
m^M^r^<^lz3rCl:5mm^mVfzo mmLtzW:. rgiAexpress Typell kit 
J ©7-D Ni-NTA*7A-e^>M^K^&iliMLfco 

[HJiS^iJ 6 ] AJlSt: i SDHFR-VEGF-DSl^^ ly^^^MO^m. 

h hVEGF cDNA®T5.y^89||gifP?)181#@(;:ffli-r^M^*^»]5i:|5li:7' 

BamHIhSallT'MbfcT'^;^^ KpQE40 (QIAGENttM) t ligation kit IIj ( 

^?iSjii±M) ^m^rf^-^Ltzo n^ntzr^yk^ k>i:amsgi9003[prep4] ( 

QIAGENttm) lC#Abs ^m^^tt^^^O^^mLtzr'^T.^}' (PQE40-BS 
3) ^m^Vtzo r^T.l KpQE40-BS3>&AJ11BL21 (InvitrogenttM) IzmXV 

. iooiDg/i®if^$/u> mmmy>^i^'}yi-vv^j^s mf^mm^m) ^^ts 

L BrothT-10mltg#ts ^H^ifUVM Broth 200mlt:*l® bfeo 37»CT-1.5P#P4tg 
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tz^. TQiAexpress Typell kitj 07*0 Mi-;HCti!£V'>. m-MkiJ "7 h-^Hm- 
VEGF-Dife-^^ >^-^^K=&lli^ tfeo 

[^mm 7 3 T <i7 X VE6F-D cDNAO ^ P > iJ?" 
■ TMouse lung 5' -stretch cDNA libraryj (Clontecht±M)^1.5xlOVfufe¥i;fc 
THybond-N+j (ABiershain^±S^)7 ;i/:$'-(20cix22cm)%2^J(f^^bfeo *^5Ong0 
human VEGF-D©PvuII»t)t-^ TReady-To-Go DNA Labelling Beads(-dCTP)j (Phar 
maciaM)T-a"P-dCTP(AinershaittM)T'^<ilL}fe^)©^:7°D-7'i: UT TExpre 
ssHyb Hybridization Solutionj (Clontech1±^)^ffiV^68''C**^55"C^0^^s; 
x> hA-f :r'J^-r-b*-S^3>$2^P^fTofco 2xSSC. 0.05% SDS>&fflV^^St 

0 THyperFilm MPj (AlBershaJn1iM)i:ii^t&^fflV^7 ;i/^->&-80^t:-RfeS^ 

{3#^bfco ^^Lfc^A^S^'DNAiiru- h^-Y-b— hi?P^ tqiaGEN Lambda MAX 

1 Kitj (QiagenttM)^fflV^tM^bfco >-9-- hDNA>&EcoRIT-^ t) it} LpUCll 
8 EcoRI/BAP (TakarattM){3it:r^n-:^>^Lfc^ABI377i^->r>1t-(Perki 
n ElmeraM){3j;t)ia?y^&^*^Lfeo D->©o t.a^-r52<@0^ P 

->t^^-7^7,vm-d(D±M.i-:i-^t^cdM^nm^Lrzo -^^7.vm-d cdn 

AomaiE^'Jsmt^:?^ ^ y ^ia^!jsia^'j#^:24ic^N-ro 

[HW 8 ] ^ «>' h VEGF-D cDMO^ p - - > y 

TRat lung lambda ZAP II vectorj (StratagenettM)*1.5xl0'pfufe¥ tfc 
Hybond-N+j (Afflersham^t^)7 ;i/^-(20cmx22cm)42W^MUfco miug(Dmo 
use VEGF-D cDNA(Dl-782bpiT>i-$ TReady-To-Go DNA Labelling Beads(-dCTP)j 
(Pharmaciatt^)T-a"P-dCTP(Amershamttii)T^iatfc4)®*7*P-:ri: LT >" 
ExpressHyb Hybridization Solutionj (Clontech1±^)^fflV^68'C*^e)55°C-N0^ 
^i;x>^>'^-f 7'U;5^-f€-i/3>$2l^^firofco 2xSSCx 0.05% SDS^fflV^^ 
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?aflO^F^4Ill7^;i/^-*?5fe#Lfe^0.1xSSC^ 0.1% SDS=&ffll^45°CT'5:^P^^Jfe# 
Lfzo THyperFilm MPj (Amersham^^iM) i:ii^lK^fflV^7 >f ;i/^-<&-80ltT— Bfe 

-ylZ^MVtzo M^m.L fz^^t^y" >( zf^ v~->m.con SOLAR(Stratagene^±M) 
^^)l,ji-yy- ^;;ExAssist( Stratageneliii ) * ffl l^TpBluescr ipt'xW !9 itl t L 
fc^ABI377$/-'?r>'-t?— (Perkin Elmer|±M)t: i lJ^SiE^U^yi^tfco 

hVEGF-D cDNAh%;^e)nSie5?ijT{i&ofeAs^ Sl^f&u K>*-r'^^T•^^ 

Uifi^tzo 

^ClT-s ^0-:^>^T-#^ifPofcC5K5^a5^®cDNA^f#Sfcii!)t: TMarathon- 
Ready rat kidney cDNAj (Clontech*tM)<&x ^^b- h Ic L5' r^^f "7- rcCT 
GCGAGTGTGTCTGTAAA(iB?iJ#-^:26)j i:3'7-7^v- rGGGTAGTGGGCAACAGTGACAGCA 
A(iB^J#^:27)j §fflV^•t94•C15#. SS'CSOli). 72'C2^?&4013i^!) jgrPCR^fe t 
feo tf^tifcWM-^pGEM-T vector(promegattii)l3->^-y^'0-->^5^tfc^> AB 
I377,>_^>-j^_(Perkin ElmerttM){3j;l9iB^!J^i*^bfco ^©^^^ ^ >y h 
VEGF-DODCT^iSsSP^ ^ tf ^57D->T'feofco rv-^A>f>^';^^-lf-S^3>T- 
^^jfc^p_>^PCRX'f#fc;7P->®^iS^*^^^'^ hVEGF-D®^:S$^^tfco 

*i6B^t:j:^)s wGf-ct^Mtamm^^^^t^mmtji^y^^^n (vegf-d) 43 

J:tJf^©Jlfe^^As^^$^x;^^„ VEGF-D{i. ^^©pgtiJJtSiEm^cifiimir^fclt 
:g)^?H©ff^fi£^Ct)^^tTl^^^%X^)nSo *^BJ®jifi?tts VEGF-Djtfe^ 

Mmt©^i^■^^ VEGF-D3ife^^«#{c^t-^31fe^r&^^cfflv^;5^i:*5pJt6 
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( 1 ) mmx&^yi.itm : m^mi^m^mmm 

(3) SJi#^: C 1 -8 0 2P.CT 

(4) mi^#^: 

(5) mSIB : 

(7) ^^S: 1 9 9 6#7^15B 

( 8 ) mmom : 2 7 

iB?'J#-t : 1 
mnoM.^ : 354 

: t h(Homo sapiens) 
m.m(Dmm. :i^(lung) 

um 

Met Tyr Arg Glu Trp Val Val Val Asn Val Phe Met Met Leu Tyr Val 
15 10 15 

Gin Leu Val Gin Gly Ser Ser Asn Glu His Gly Pro Val Lys Arg Ser 

20 25 30 

Ser Gin Ser Thr Leu Glu Arg Ser Glu Gin Gin He Arg Ala Ala Ser 



wo 98/02543 



19 



PCT/JP97/02456 



35 40 45 

Ser Leu Glu 61u Leu Leu Arg lie Thr His Ser Glu Asp Trp Lys Leu 

50 55 60 

Trp Arg Cys Arg leu Arg Leu Lys Ser Phe Thr Ser Met Asp Ser Arg 
65 70 75 80 

Ser Ala Ser His Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp He 

85 90 95 

Glu Thr Leu Lys Val lie Asp Glu Glu Trp Gin Arg Thr Gin Cys Ser 

100 105 110 

Pro Arg Glu Thr Cys Val Glu Val Ala Ser Glu Leu Gly Lys Ser Thr 

115 120 125 

Asn Thr Phe Phe Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly 

130 135 140 

Cys Cys Asn Glu Glu Ser Leu lie Cys Met Asn Thr Ser Thr Ser Tyr 
145 150 155 160 

He Ser Lys Gin Leu Phe Glu He Ser Val Pro Leu Thr Ser Val Pro 

165 170 175 

Glu Leu Val Pro Val Lys Val Ala Asn His Thr Gly Cys Lys Cys Leu 

180 185 190 

Pro Thr Ala Pro Arg His Pro Tyr Ser He He Arg Arg Ser He Gin 

195 200 205 

He Pro Glu Glu Asp Arg Cys Ser His Ser Lys Lys Leu Cys Pro He 

210 215 220 

Asp Met Leu Trp Asp Ser Asn Lys Cys Lys Cys Val Leu Gin Glu Glu 
225 230 235 240 

Asn Pro Leu Ala Gly Thr Glu Asp His Ser His Leu Gin Glu Pro Ala 
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245 250 255 

Leu Cys Gly Pro His Met Met Phe Asp Glu Asp Arg Cys Glu Cys Val 

260 265 270 

Cys Lys Thr Pro Cys Pro Lys Asp Leu lie Gin His Pro Lys Asn Cys 

275 ^ 280^ 285 

Ser Cys Phe Glu Cys Lys Glu Ser Leu Glu Thr Cys Cys Gin Lys His 

290 295 300 

Lys Leu Phe His Pro Asp Thr Cys Ser Cys Glu Asp Arg Cys Pro Phe 
305 310 315 320 

His Thr Arg Pro Cys Ala Ser Gly Lys Thr Ala Cys Ala Lys His Cys 

325 330 335 

Arg Phe Pro Lys Glu Lys Arg Ala Ala Gin Gly Pro His Ser Arg Lys 
340 345 350 

Asn Pro 

mm^ : 2 

iE^!l®S$ : 2004 

mnom : mm 
mom. : 

mncDUM : cDNA to mRNA 

MM 

: t h(Homo sapiens) 

fls^®m :)J*(lung) 

^WL^ntm^ :CDS 
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: 403 1464 

CCAGCTHCT 6TARCTGTAA GCATTGGTGG CCACACCACC TGCTTACAAA GCAACTAGAA 60 
CCTGCGGCAT ACATTGGAGA GATTTTTTTA ATTTTCTGGA CAYGAAGTAA ATTTAGAGTG 120 
CTTTCYAATT TCAGGTAGAA GACATGTCCA CCTTCTGATT ATTTTTGGAG AACATTTTGA 180 
TTTmTCAT CTCTCTCTCC CCACCCCTAA GATTGTGCAA AAAAAGCGTA CCTTGCCTAA 240 
TTGAAATAAT TTCATTGGAT TTTGATCAGA ACTGATCATT TGGTTTTCTG TGTGAAGTTT 300 
TGAGGTTTCA AACTTTCCTT CTGGAGAATG CCTTTTGAAA CAATTTTCTC TAGCTGCCTG 360 
ATGTCAACTG CTTAGTAATC AGTGGATATT GAAATATTCA AA ATG TAC AGA GAG 414 

Met Tyr Arg Glu 

1 

TGG GTA GTG GTG AAT GTT TTC ATG ATG TTG TAC GTC CAG CTG GTG CAG 462 

Trp Val Val Val Asn Val Phe Met Met Leu Tyr Val Gin Leu Val Gin 

5 10 15 20 

GGC TCC AGT AAT GAA CAT GGA CCA GTG AAG CGA TCA TCT CAG TCC ACA 510 

Gly Ser Ser Asn Glu His Gly Pro Val Lys Arg Ser Ser Gin Ser Thr 

25 30 35 

TTG GAA CGA TCT GAA CAG CAG ATC AGG GCT GCT TCT AGT TTG GAG GAA 558 
Leu Glu Arg Ser Glu Gin Gin lie Arg Ala Ala Ser Ser Leu Glu Glu 

40 45 50 

CTA CTT CGA ATT ACT CAC TCT GAG GAC TGG AAG CTG TGG AGA TGC AGG 606 
Leu Leu Arg He Thr His Ser Glu Asp Trp Lys Leu Trp Arg Cys Arg 

55 60 65 

CTG AGG CTC AAA AGT TTT ACC AGT ATG GAC TCT CGC TCA GCA TCC CAT 654 
Leu Arg Leu Lys Ser Phe Thr Ser Met Asp Ser Arg Ser Ala Ser His 
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70 75 80 

CGG TCC ACT AGG TTT GCG GCA ACT HC TAT GAC ATT GAA ACA CTA AAA 702 
Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp He Glu Thr Leu Lys 
85 90 95 100 

GTT ATA GAT GAA GAA TGG CAA AGA ACT CAG TGC AGC CCT AGA GAA ACG 750 
Val He Asp Glu Glu Trp Gin Arg Thr Gin Cys Ser Pro Arg Glu Thr 

105 110 115 

TGC GTG GAG GTG GCC AGT GAG CTG GGG AAG AGT ACC AAC ACA TTC TTC 798 
Cys Val Glu Val Ala Ser Glu Leu Gly Lys Ser Thr Asn Thr Phe Phe 

120 125 130 

AAG CCC CCT TGT GTG AAC GTG TTC CGA TGT GGT GGC TGT TGC AAT GAA 846 
Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly Cys Cys Asn Glu 

135 140 145 

GAG AGC CTT ATC TGT ATG AAC ACC AGC ACC TCG TAC ATT TCC AAA CAG 894 
Glu Ser Leu He Cys Met Asn Thr Ser Thr Ser Tyr He Ser Lys Gin 

150 155 160 

CTC TTT GAG ATA TCA GTG CCT TTG ACA TCA GTA CCT GAA TTA GTG CCT 942 
Leu Phe Glu He Ser Val Pro Leu Thr Ser Val Pro Glu Leu Val Pro 
165 170 175 180 

GTT AAA GTT GCC AAT CAT ACA GGT TGT AAG TGC TTG CCA ACA GCC CCC 990 
Val Lys Val Ala Asn His Thr Gly Cys Lys Cys Leu Pro Thr Ala Pro 

185 190 195 

CGC CAT CCA TAC TCA ATT ATC AGA AGA TCC ATC CAG ATC CCT GAA GAA 1038 
Arg His Pro Tyr Ser He lie Arg Arg Ser He Gin He Pro Glu Glu 

200 205 210 

GAT CGC TGT TCC CAT TCC AAG AAA CTC TGT CCT ATT GAC ATG CTA TGG 1086 
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Asp Arg Cys Ser His Ser Lys Lys Leu Cys Pro He Asp Met Leu Trp 

215 220 225 

GAT AGC AAC AAA TOT AAA TOT GTT TTG CAG GAG GAA AAT CCA CTT GCT 1134 
Asp Ser Asn Lys Cys Lys Cys Val Leu Gin Glu Glu Asn Pro Leu Ala 

230 235 240 • 

GGA ACA GAA GAC CAC TCT CAT CTC CAG GAA CCA GCT CTC TGT GGG CCA 1182 
Gly Thr Glu Asp His Ser His Leu Gin Glu Pro Ala Leu Cys Gly Pro 
245 250 255 260 

CAC ATG ATG TTT GAC GAA GAT CGT TGC GAG TGT GTC TGT AAA ACA CCA 1230 
His Met Met Phe Asp Glu Asp Arg Cys Glu Cys Val Cys Lys Thr Pro 

265 270 275 

TGT CCC AAA GAT CTA ATC CAG CAC CCC AAA AAC TGC AGT TGC TTT GAG 1278 
Cys Pro Lys Asp Leu He Gin His Pro Lys Asn Cys Ser Cys Phe Glu 

280 285 290 

TGC AAA GAA AGT CTG GAG ACC TGC TGC CAG AAG CAC AAG CTA TTT CAC 1326 
Cys Lys Glu Ser Leu Glu Thr Cys Cys Gin Lys His Lys Leu Phe His 

295 300 305 

CCA GAC ACC TGC AGC TGT GAG GAC AGA TGC CCC TTT CAT ACC AGA CCA 1374 
Pro Asp Thr Cys Ser Cys Glu Asp Arg Cys Pro Phe His Thr Arg Pro 

310 315 320 

TGT GCA AGT GGC AAA ACA 6CA TGT 6CA AAG CAT TGC CGC TTT CCA AAG 1422 
Cys Ala Ser Gly Lys Thr Ala Cys Ala Lys His Cys Arg Phe Pro Lys 
325 330 335 340 

GAG AAA AGG GCT GCC CAG GGG CCC CAC AGC CGA AAG AAT CCT 1464 
Glu Lys Arg Ala Ala Gin Gly Pro His Ser Arg Lys Asn Pro 
345 350 
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TGATTCAGCG TTCCAAOnC CCCATCCCTG TCATTTHAA CAGCATGCTG CTTTGCCAAG 1524 

TTGCTGTCAC T6TTTTTTTC CCAGGTGTTA AAAAAAAAAT CCATTTTACA CAGCACCACA 1584 

GTGAATCCAG ACCAACCTTC CATTCACACC AGCTAAGGAG TCCCTGGTTC ATTGATGGAT 1644 

GTCTTCTAGC TGCAGATGCC TCTGCGCACC AAGGAAT6GA GA6GAGGGGA CCCATGTAAT 1704 

CCTTTTGTTT AGTTTTGTTT TTGTTTTTTG GTGAATGAGA AAGGTGTGCT GGTCATGGAA 1764 

TGGCA6GTGT CATATGACTG ATTACTCAGA GCAGATGAGG AAAACTGTAG TCTCTGAGTC 1824 

CTTTGCTAAT CGCAACTCTT GTGAATTATT CTGATTCTTT TTTATGCA6A ATTT6ATTCG 1884 

TATGATCAGT ACTGACTTTC TGATTACTGT CCAGCTTATA GTCTTCCAGT TTAATGAACT 1944 

ACCATCTGAT GTTTCATATT TAAGTGTATT TAAAGAAAAT AAACACCATT ATTCAAGTCT 2004 

ia^>J#-^ : 3 
iB^J0:S^ : 16 

Cys Gly Pro Asn Lys Glu Leu Asp Glu Asn Thr Cys Gin Cys Val Cys 
15 10 15 



IB^fJCDft^ : 27 

mnom : mm 
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AGGGATGGGG AACTTGGAAC GCTGAAT 27 
imo^^ : 27 

GATCTAATCC AGCACCCCAA AAACTGC 27 
iB^iJ#-^ : 6 

mn<Dm^ : 27 
mnom : 

mm 

CCATCCTAAT ACGACTCACT ATAGGGC 27 

mm^^ : 7 

la^iJcDft^ : 33 

mm(Dmm :ik<Dm ^^dna 
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CTGGTTCGGC CCAGAACHG GAACGCTGAA TCA 33 
E^J#^ :8 

mom : -^m 

CTCGCTCGCC CACTAATACG ACTCACTATA GG 32 

: 9 

mW^^ : 20 

m(Dm : 

uncoim. i^omB. ^^dna 

AATTAACCCT CACTAAAGGG 20 

iB?!l#^ : 10 
lin(D^^ : 22 

mom. : -*m 
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CCAGGGTTTT CCCAGTCACG AC 

iB5»j©s : mm 
mom. : 

ACTCACTATA GGGCTCGAGC GGC 

IB^!J#^ : 12 
MmoM.^ : 17 
iB?'J©S : 

mom : 

i^momm. imomm -^miu 

AAGTCTGGAG ACCTGCT 
IB^iJ^-^ : 13 

mno^^ : 17 
mom : 
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CAGCAGGTCT CCAGACT 
IB^JCDS^ : 17 

CGCACCCAAG GAATG6A 

mm^^ : 15 
E^JOft^ : 18 
.ia^!l©M 

TGACACCTGG CCATTCCA 
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17 



IB^J#^ : 16 
iE^J©:S^ : 18 

SB^j©^ : mm 
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CATCAGATGG TAGTTCAT ,18 
ie^J#^ : 17 

mno^^ : 20 
mwm : 
mom : -^m 

ATGCTGAGCG AGAGTCCATA 20 



mmm^ : is 

Uno^.-^ : 20 

mm 

CACTAGGTTT GCGGCAACTT 20 



mnm^ : 19 
mnoM^ : 20 
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GCTGTTGGCA AGCACTTACA 20 

E^'J#^ : 20 
mnoM.^ : 20 

mncom : 

ffi^'JcDSM lite^M ^«A 

GATCCATCCA GATCCCTGAA 20 



m^m^ : 21 
IB^JCS^ : 19 

lE^ijcDM : mm 
Mm 

CAGATCAGGG CTGCTTCTA 19 



iE9y#^ : 22 
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mn(D^^ : 32 
moWi : -*ti 

Mm 

TCCAGATCTT TTGCGGCAAC TTTCTATGAC AT 32 

iE^!j#-^ : 23 
K^iJOft^ : 33 

mm<Dm : 
mm 

CAGGTCGACT CAAACAGGCA CTAATTCAGG TAC 33 

mmm^ : 24 

mmoM.^ : 1581 

mmcom : mm 

UmomM : cDNA to mRNA 

mm 

mi^CD^m :H$(lung) 
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W^^^tm^ :CDS 
: 96.. 1169 

TTCCGGGCTT TGCTGGAGAA TGCCTTTTGC AACACTHTC AGTAGCTGCC TGGAAACAAC 60 
TGCmGTCA TCGGTAGACA TTTAAAATAT TCAAA ATG TAT GGA GAA TGG GGA 113 

Met Tyr Gly Glu Trp Gly 
1 5 

ATG GGG AAT ATC CTC ATG ATG TTC CAT GTG TAG TTG GTG CAG GGC TTC 161 
Met Gly Asn He Leu Met Met Phe His Val Tyr Leu Val Gin Gly Phe 

10 15 20 

AGG AGC GAA CAT GGA CCA GTG AAG GAT ITt TCT TTT GAG CGA TCA TCC 209 
Arg Ser Glu His Gly Pro Val Lys Asp Phe Ser Phe Glu Arg Ser Ser 

25 30 35 

CGG TCC ATG TTG GAA CGA TCT GAA CAA CAG ATC CGA GCA GCT TCT AGT 257 
Arg Ser Met Leu Glu Arg Ser Glu Gin Gin He Arg Ala Ala Ser Ser 

40 45 50 

TTG GAG GAG TTG CTG CAA ATC GCG CAC TCT GAG GAC TGG AAG CTG TGG 305 
Leu Glu Glu Leu Leu Gin He Ala His Ser Glu Asp Trp Lys Leu Trp 
55 60 65 70 

CGA TGC CGG TTG AAG CTC AAA AGT CTT GCC AGT ATG GAC TCA CGC TCA 353 
Arg Cys Arg Leu Lys Leu Lys Ser Leu Ala Ser Met Asp Ser Arg Ser 

75 80 85 

GCA TCC CAT CGC TCC ACC AGA TTT GCG GCA ACT TTC TAT GAC ACT GAA 401 
Ala Ser His Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp Thr Glu 
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ACA CTA 
Thr Leu 

AGA GAG 
Arg Glu 
120 
ACA TTC 
Thr Phe 
135 

TGC AAC 
Cys Asn 

TCC AAA 
Ser Lys 

TTA GTG 
Leu Val 

ACG GGC 
Thr Gly 
200 
CCA GAA 
Pro Glu 
215 

ATG CTG 



90 

AAA GTT ATA 
Lys Val He 
105 

ACA TGC GTA 
Thr Cys Val 

TTC AAG CCC 
Phe Lys Pro 

GAA GAG GGT 
Glu Glu Gly 
155 

CAG CTC TTT 
Gin Leu Phe 
170 

CCT GTT AAA 
Pro Val Lys 
185 

CCC CGC CAT 
Pro Arg His 



GAT GAA 
Asp Glu 

GAA GTC 
Glu Val 
125 
CCC TGT 
Pro Cys 
140 

GTG ATG 
Val Met 

GAG ATA 
Glu He 

ATT GCC 
He Ala 



95 

GAA TGG 
Glu Trp 
110 

GCG AGT 
Ala Ser 

GTA AAT 
Val Asn 

TGT ATG 
Cys Met 

TCA GTG 
Ser Val 
175 
AAC CAT 
Asn His 
190 

TCA ATT 
Ser He 



CCT TAC 
Pro Tyr 
205 

GAA GAT GAA TGT CCT CAT TCC 
Glu Asp Glu Cys Pro His Ser 
220 

TGG GAT AAC ACC AAA TGT AAA 



CAG AGG 
Gin Arg 

GAG CTG 
Glu Leu 

GTC TTC 
Val Phe 
145 
AAC ACA 
Asn Thr 
160 

CCT CTG 
Pro Leu 

ACG GGT 
Thr Gly 

ATC AGA 
He Arg 



100 

ACC CAA TGC 
Thr Gin Cys 

115 
G6G AA6 ACA 
Gly Lys Thr 
130 

CGG TGT GGA 
Arg Cys Gly 

AGC ACC TCC 
Ser Thr Ser 

ACA TCA GTG 
Thr Ser Val 
180 

TGT AAG TGC 
Cys Lys Cys 

195 
AGA TCC ATT 
Arg Ser He 
210 

CTC TGT CCT 
Leu Cys Pro 



AAG AAA 
Lys Lys 
225 

TGT Gn HG CAA GAC 



AGC CCT 
Ser Pro 

ACC AAC 
Thr Asn 

GGC TGC 
Gly Cys 
150 
TAC ATC 
Tyr He 
165 

CCC GAG 
Pro Glu 

TTG CCC 
Leu Pro 

CAG ACC 
Gin Thr 

AH GAC 
He Asp 
230 
GAG ACT 



449 



497 



545 



593 



641 



689 



737 



785 



833 
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Met Leu Trp Asp Asn Thr Lys Cys Lys Cys Val Leu Gin Asp Glu Thr 

235 240 245 

CCA CTG CCT GGG ACA GAA GAC CAC TCT TAC CTC CAG GAA CCC ACT CTC 881 
Pro Leu Pro Gly Thr Glu Asp His Ser Tyr Leu Gin Glu Pro Thr Leu 

250 255 260 

TGT GGA CCG CAC ATG ACG TTT GAT GAA GAT CGC TGT GAG TGC GTC TGT 929 
Cys Gly Pro His Met Thr Phe Asp Glu Asp Arg Cys Glu Cys Val Cys 

265 270 275 

AAA GCA CCA TGT CCG GGA GAT CTC ATT CAG CAC CCG GAA AAC TGC AGT 977 
Lys Ala Pro Cys Pro Gly Asp Leu He Gin His Pro Glu Asn Cys Ser 

280 285 290 

TGC TTT GAG TGC AAA GAA AGT CTG GAG AGC TGC TGC CAA AAG CAC AAG 1025 
Cys Phe Glu Cys Lys Glu Ser Leu Glu Ser Cys Cys Gin Lys His Lys 
295 300 305 310 

ATT TTT CAC CCA GAC ACC TGC AGC TGT GAG GAC AGA TGT CCT TTT CAC 1073 
He Phe His Pro Asp Thr Cys Ser Cys Glu Asp Arg Cys Pro Phe His 

315 320 325 

ACC AGA ACA TGT GCA AGT AGA AAG CCA GCC TGT GGA AAG CAC TGG CGC 1121 
Thr Arg Thr Cys Ala Ser Arg Lys Pro Ala Cys Gly Lys His Trp Arg 

330 335 340 

TTT CCA AAG GAG ACA AG6 GCC CAG GGA CTC TAC AGC CAG GAG AAC CCT 1169 
Phe Pro Lys Glu Thr Arg Ala Gin Gly Leu Tyr Ser Gin Glu Asn Pro 

345 350 355 

TGATTCAACT TCCTTTCAAG TCCCCCCATC TCTGTCATTT TAAACAGCTC ACTGCTTTGT 1229 
CAAGTTGCTG TCACTGTTGC CCACTACCCC TGCCCCCCCC CCCCCCCGCC TCCAGGTGTT 1289 
AGAAAAGTT6 ATHGACCTA 6T6TCATGGT AAAGCCACAT TTCCAT6CAA TGGCGGCTAG 1349 
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GTGAnCCCC AGTTCACTGA CAAATGACTT GTAGCTTCAA ATGTCTTTGC GCCATCANCA 1409 

CTCAAAAAGG AAGGGGTCTG AAGAACCCCT TGTTTGATAA ATAAAAACAG GTGCCTGAAA 1469 

CAAAATATTA GGTGCCACTC GATTGGGTCC CTCGGGCTGG CCAAATTCCA AGGGCAATGC 1529 

TCCTGAATTT ATTGTGCCCC TTCCTTAATG CGGAATTTCC TTTIGTHGA TT 1581 

mnm^ : 25 

mno^^ : 1491 
mow. : 

mWU^ : cDNA to mRNA 



mmomm imnmg) 
<i^m.^mtm^ cds 

^^iiLW. : 270.. 1247 

mm 

GCCACCTCTT GATTATTTGT GCAGCGGGAA ACTTTGAAAT AGTTTTCATC TCTTTCTCCC 60 
ATACTAAGAT TGTGTGTGGC CGTGGGG6AG TCCTTGACTA ACTCAAGTCA TTTCAnGGA 120 
TTTTGATTAC AACTGATCAT GTGATATTTT TTTCCATGTA AAGTTTTGGG GCTTCAAACT 180 
TTGCTTCTGG AGAATGCCTT TTGCAACACT TTTCAGTAGC TGCCTGGAAA CAACTGCTTA 240 
GCCATCAGTG GACATTTGAA ATATTCAAA ATG TAT GGA GAG TGG GCC GCA GT6 293 

Met Tyr Gly Glu Trp Ala Ala Val 
1 5 
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AAT ATT CTC ATG ATG TCC TAT GTG TAC CTG GTG CAG GGC TTC AGT ATT 341 
Asn He Leu Met Met Ser Tyr Val Tyr Leu Val Gin Gly Phe Ser He 

10 15 20 

GAA CAC CGA GCA GTG AAG GAT GH TCT CTT GAG CGA TCA TCC CGG TCT 389 
Glu His Arg Ala Val Lys Asp Val Ser Leii Glu Arg Ser Ser Arg Ser 
25 30 35 40 

GTG TTG GAA CGT TCT GAA CAA CAG ATC CGC GCG GCT TCT ACT TTG GAA 437 
Val Leu Glu Arg Ser Glu Gin Gin lie Arg Ala Ala Ser Thr Leu Glu 

45 50 55 

GAG TTG CTG CAA GTC GCA CAC TCT GAG GAC TGG AAG CTG TGG CGG TGC 485 
Glu Leu Leu Gin Val Ala His Ser Glu Asp Trp Lys Leu Trp Arg Cys 

60 65 70 

CGG TTG AAG CTT AAA AGT CTT GCC AAT GTG GAC TCG CGC TCA ACA TCC 533 
Arg Leu Lys Leu Lys Ser Leu Ala Asn Val Asp Ser Arg Ser Thr Ser 

75 80 85 

CAT CGC TCC ACC AGA TTT GCG GCA ACT TTC TAT GAT ACT GAA ACA CTA 581 
His Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp Thr Glu Thr Leu 

90 95 100 

AAA GTT ATA GAT GAA GAA TGG CAG AGG ACC CAA TGC AGC CCT AGA GAG 629 
Lys Val He Asp Glu Glu Trp Gin Arg Thr Gin Cys Ser Pro Arg Glu 
105 110 115 120 

ACA TGC GTA GAA GTC GCC AGT GAG CTG GGG AAG ACA ACC AAC ACA TTT 677 
Thr Cys Val Glu Val Ala Ser Glu Leu Gly Lys Thr Thr Asn Thr Phe 

125 130 135 

TTC AAG CCC CCT TGT GTA AAT GTC TTC CGG TGT GGA GGA TGC TGC AAT 725 
Phe Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly Cys Cys Asn 
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140 145 150 

GAA GAG AGC GTG ATG TGT ATG AAC ACA A6C ACC TCC TAG ATG TCC AAA 773 
Glu Glu Ser Val Met Cys Met Asn Thr Ser Thr Ser Tyr lie Ser Lys 

155 160 165 

CAG CTC TTT GAG ATA TCA GTG CCT CTG ACA TCA GTG CCC GAG TTA GTG 821 
Gin Leu Phe Glu He Ser Val Pro Leu Thr Ser Val Pro Glu Leu Val 

170 175 180 

CCT GTT AAA ATT GCC AAC CAT ACG GGT TGT AAG TGT TTG CCC ACG GGC 869 
Pro Val Lys He Ala Asn His Thr Gly Cys Lys Cys Leu Pro Thr Gly 
185 190 195 200 

CCC CGG CAT CCT TAT TCA ATT ATC AGA AGA TCC ATT CAG ATC CCA GAA 917 
Pro Arg His Pro Tyr Ser He He Arg Arg Ser He Gin He Pro Glu 

205 210 215 

GAA GAT CAA TGT CCT CAT TCC AAG AAA CTC TGT CCT GTT GAC ATG CTG 965 
Glu Asp Gin Cys Pro His Ser Lys Lys Leu Cys Pro Val Asp Met Leu 

220 225 230 

TGG GAT AAC ACC AAA TGT AAA TGT GTT TTA CAA GAT GAG AAT CCA CTG 1013 
Trp Asp Asn Thr Lys Cys Lys Cys Val Leu Gin Asp Glu Asn Pro Leu 

235 240 245 

CCT GGG ACA GAA GAC CAC TCT TAC CTC CAG GAA CCC GCT CTC TGT GGA 1061 
Pro Gly Thr Glu Asp His Ser Tyr Leu Gin Glu Pro Ala Leu Cys Gly 

250 255 260 

CCA CAC ATG ATG TTT GAT GAA GAT CGC TGC GAG TGT GTC TGT AAA GCA 1109 
Pro His Met Met Phe Asp Glu Asp Arg Cys Glu Cys Val Cys Lys Ala 
265 270 275 280 

CCA TGT CCT GGA GAT CTC ATT CAG CAC CCG GAA AAC TGC AGT TGC TTT 1157 



wo 98/02543 



PCT/JP97/02456 



38 



Pro Cys Pro Gly Asp Leu He Gin His Pro Glu Asn Cys Ser Cys Phe 

285 290 295 

GAA TGC AAA GAA AGT CTG GAA AGC TGT TGC CAA AAG CAC AAG ATG TTT 1205 
Glu Cys Lys Glu Ser Leu Glu Ser Cys Cys Gin Lys His Lys Met Phe 

300 305 310 

CAC CCT GAC ACC TGC AGA TCA ATG GTC TTT TCA CTG TCC CCT 1247 
His Pro Asp Thr Cys Arg Ser Met Val Phe Ser Leu Ser Pro 

315 320 325 

TAATTTGGH TACTGGTGAC ATTTAAAGGA CATACTAACC TGATTTATTG GGGCTCTTTT 1307 
CTCTCAGGGC CCAAGCACAC TCTTAAAGGA ACACAGACGT TTGGCCTCTA AGAAATACAT 1367 
GGAAGTATTA TAGAGTGATG ATTAAATTGT CTTCTTGTTT CAAACAGGGT CTCATGATTA 1427 
CAGACCCGTA TTGCCATGCC TGCCGTCATG CTATCATGA6 CGGAAAAGAA TCACTGGCAT 1487 
TTAA 1491 



mnm^ : 26 
mn(D^^ : 20 

mom : 

GCTGCGAGTG TGTCTGTAAA 20 



iB^!j#-t : 27 
la^ijOS^ : 25 
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GGGTAGTGGG CAACAGTGAG AGCAA 25 
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